Primer Testing: As a first determination of primer efficacy, qualitative and quantitative 2 primers were tested on cell pellets before being tested on extracted DNA. Pelleted stationary phase 3 cultures were added to a 25 µl mixture of TaqRED and primer through the use of a sterile 4 inoculating loop first swirled through the pellet and then into the PCR mixture. After running the 5 PCR as specified within this report, the PCR products were checked on agarose gels to look for 6 positive bands. Primers that showed positive results were then optimized for DNA concentration. 7 hgcA Primer Design: Many different primer combinations were tested prior to the selection 8 of the ones described and are listed in Table S2 . In order to create the different primers, hgcAB 9 sequences were aligned by clade using Aliview [1] Next, the concentration for each of the primers was tested with a gradient range of 100-2000 28 nM final primer concentration. Below 200 nM primer efficiency was typically <50%, and above 500 29 nM non-specific amplification was observed. Therefore, 250 nM was determined to be acceptable 30 for the Deltaproteobacteria qPCR primers. The annealing/extension time was also modified from 30 31 seconds, which allowed for sufficient amplification, to 20 seconds since the former allowed for non-32
Above 66 o C the efficiency of these primers, even for several of the Deltaproteobacteria, was poor. 24 Therefore, in order to limit amplification of non-Deltaproteobacteria gDNA and still maintain 25 reasonable amplification of the correct single product, 65 o C annealing/extension step was concluded 26 to satisfy this constraint. 27
Next, the concentration for each of the primers was tested with a gradient range of 100-2000 28 nM final primer concentration. Below 200 nM primer efficiency was typically <50%, and above 500 29 nM non-specific amplification was observed. Therefore, 250 nM was determined to be acceptable 30 for the Deltaproteobacteria qPCR primers. The annealing/extension time was also modified from 30 31 seconds, which allowed for sufficient amplification, to 20 seconds since the former allowed for non-32
Deltaproteobacteria amplification and 10 seconds was too short as observed by a decreased efficiency 33 in Deltaproteobacteria amplification. Typically, 40 cycles were sufficient for qPCR analysis, with 30 34 cycles being the minimum. Because the goal was to amplify Deltaproteobacteria specifically and no 35 other strains whose sequence may be similar, 30 cycles were chosen. Some of the non-36
Deltaproteobacteria strains did still amplify a single product at the correct band size, but did not 37 produce a signal until after 30 cycles with 2.5 x 10 6 copies as compared with the Deltaproteobacteria at 38 16-20 cycles confirming specificity (data not shown). 39
Of the 22 Firmicutes examined in this study, the average GC-content was lower than the 40 Deltaproteobacteria, at 45% and consequently the primers had lower Tm's (Table S4) . Initial 41 examination of the Firmicutes sequences revealed two unique groupings. One included the sulfate-42 and sulfite-reducing Firmicutes, where conserved sequences allowed for straightforward primer 43 design. The second group, including the fermenting Firmicutes, was much more diverse in sequence 44 and significantly complicated the strategy for primer design. In an effort to optimize a single primer 45 set for all Firmicutes, the results as seen by gel electrophoresis and melt curve analysis showedundesirable and/or multiple products, or the degeneracy of the primer set was outside of what wefound to be tractable; >500-fold degeneracy resulted in unacceptable levels of non-specific. 48 Therefore, in optimizing primers for Firmicutes, only the more conserved sulfate-or sulfite-reducing 49
Firmicutes were considered. Similar procedures were performed on the Firmicutes as was performed on 50 the Deltaproteobacteria in an effort to optimize the protocols (data not shown). 51
Of the 13 methanogenic Archaea examined, the average GC-content was 51%, placing this 52 clade between the other two. The sequences for these strains are also quite diverse, which lead to the 53 increased degeneracy and consequently more difficulty in separating archaea signal from non-archaea 54 strains. At 2.5 x 10 6 copies of template gDNA amplification was observed by qPCR, as seen by a 55 fluorescent signal, for several non-methanogenic Archaea, although the product was typically not 56 hgcA as determined by melt curve analysis and gel electrophoresis as described later. An increase in 57 the extension temperature from 55 o C to 60 o C led to amplification of a noticeably larger product for 58
Ml. tindarius. Additionally, a decrease to 45 o C increased non-specific amplification across most strains 59 tested (data not shown). Taken together, the anneal temperature and consequently the extension 60 temperature was restricted to between 50 o C and 55 o C for optimization. In regard to optimization 61 with respect to altered primer concentration, an increase above 250 nM typically lead to an increase 62 in non-specific amplification while a decrease to 200 nM or less lead to unacceptable loss in 63 amplification efficiency. 64
A primer set was also designed to include only the 13 hgcAB + methanogenic Archaea 65 sequences currently available with the expectation that a degeneracy of 13-fold for both the forward 66 and reverse primers separately would limit non-specific amplification as compared with the set 67 previously described. Similar results for the sequence specific primers were observed as for those 68 previously described and were no longer pursued (data not shown). A decrease in degeneracy of theprimer sequences was typically followed by a concomitant loss of amplification and primer efficiency 70 for many of the methanogenic Archaea strains for other primers tested, effectively forcing the 71 methanogenic primers to being more degenerate. 72
Selected cloning: To further examine the smaller band (~50 bp) observed for some of the 73 archaea strains with the archaea qPCR primer set we used the Archaea hgcA qPCR primers to 74 amplify from gDNA isolated from Ml. tindarius as well as two environmental samples from anaerobic 75 sediments. We used the protocol as stated in the methods, but extended the cycles from 30 to 40. 76
The PCR product was subjected to electrophoresis. The region spanning just below the band for the 77 desired product to just above the band for the primers was excised (this region contained one 78 blurred band at approximately 50 bp). The DNA from the excised gel was extracted with the 79
Wizard® SV Gel Clean-Up Kit (Promega). We then used the TA Cloning® Kit (Life Technologies) 80 to generate clones of the purified PCR products. Twenty individual colonies were picked and 81 screened for inserts using primers located on the recombinant plasmid (M13fwd and M13rev). Five 82 of the 20 screened colonies from Ml. tindarius and 21 of the 40 screened colonies from the 83 environmental samples had inserts and additional subcultures were extracted using the GeneJET The sequenced clones from Ml. tindarius returned reads of only hgcA (112 bp), indicating that 88 cloning of the small product was unsuccessful. The sequenced clones from the environmental 89 sample returned reads of 45-86 bp. The 45 bp product was the hgcA forward primer followed by the 90 hgcA reverse primer. The longer reads contained the hgcA forward primer, followed by DNA that 91 did not blast to any known gene, and ended with the hgcA reverse primer. We conclude that the 92 degenerate primers in combination with the low annealing temperature generate non-specific 93 amplification. However, our optimization experiments showed that a lower degeneracy or higher 94
annealing temperature results in unacceptably low levels of amplification. Table S1 : Strain information and expected broad-range PCR product size. Refer to Excel sheet for complete table. 
